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Z-Dear Dr. LOkaWlCZ.

The fallure mode analy51s for the LAC cryostat is enclosed
for your review. This analy51s con51dered the followlng '
"p0551ble occurrences: . _ o .

'(1)_:Insu1at10n fallure. )
“(2) ~ Dewar rupture. - ..
(3) Dewar overfill.,
- {4) - Power failure. =~ -
- +{5) Transfer line. fallure. R
- "(6) .Cooling of the ‘upper shell.
f;(7) ﬁHydrogen cyllnder fallure._"

aﬁijThls analys:s addresses the major LAC cryastat operatlng
.7 concerns ‘and suggests. features to be incorporated in the

nﬁde51gn .and precautlons to be observed durlng operat1on.fif“f“"**"m

.Tvaery'attempt was made 1o make thls ana1y51s a1l 1nc1us1ve.'
~However, we recognize that one or more items of concern to.

"t_you may have been overlooked, and- as such you: comments ;_;g.

" and suggestions are 5011c1ted. L

. }Slncerely yours, '

‘: mcsmc cousurrmrs mc. -

,ccﬁf TLR£.’Kiényecz w/Ehb1s;-i._~._ R S
P C. Vander Arend w/Encls. . -
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tnﬁkAn'Inéuiifibn-rhzrukst'

o Steady state heat leak to the dewar (Table I) throu h .
(1) the insulated walls, (2) the dewar wall, (3) the top_;

- plate, and (4) the support. rods and vent line will: be
approximately 1,760 W'and will be continuously ‘removed ¢
... from the system via the mitrogen-cooled Ar recondensxng-nz.-

. coil.= In this manner, the system pressure will be matndV
' “tained 'at 15-16 psia.” Two safety relief devices, (1):2
:arellef Yyalve set at 7.5 ‘psig,’and (2) a rupture disc: set at -

12 psig, are provided to guard against overpressurization

~which can occur as the result of increased heat leak to. the
-dewar or loss of LIN in the Ar recondensing coil. The. '
former is most likely to occur as a result of a loss of

1nsu1at10n surroundlng the denar.

T A B L E 1.

”'t Steady State Heat Leak to Dewar t;;iz;f'f?f S
| - | B | “Heat
Leak

.Insulated Walls anﬂ Bottom- -:t. ';:“.t . -5‘ -1, 350 W
_ItDewarWall. R _7: '“'_'-f-- _t'_ j_n,;37o w-‘_
"'_"'_:Top Plate: . .- SR 25 ¥
":Support Rods and Vént Llne' ‘“"'}=' - ' ft__;f.f 15fw‘;-

- —

i";The dewar w:ll be 1nsu1ated w1th 12 in. of fiberglass
soinsulation protected and held in place with a yubber or:

heavy plastic “bag" secured at the top of the vessel.“uﬂ -

- n1trogen,purge of the insulation will maintain a slight' R
- positive pressure in the "bag" and.prevent the- Jnfiltratlon o
. of air into the insvlating barrier. The heat leak through N
‘“the dewar insulation during steady state amounts to 1 350 w -
_total or 1.1 h]ftz of 1nsulated snrface area. i

An insulation failure over 10% of the surface area resnltlng

in heat leak through this area of 46,900 W {160,000 Bru/hr)

'-was assumed. The’ calculation of an 1nsu1at10n fallure heat

~-leak is z complicated task requiring many iterations for a
- pumber of different assumptions regarding: (1) degree of
--;'1nsu1at10n fallure, (2) external convectlun CUTTents, . -




‘_.;.'fDEh'_AR INSULATION FAILURE (contd_) 7 ':.;. .. e

(3) controlllng thermal resxstances, (4) bo111ng coeff1c1ents
- etc, A simplified approach was employed to attempt to estab-.
- lish a worst case, If the vapor insulation barrier were.
‘reduced from a thickness of 12 in. to 1 in., then heat. leak
would increase to 14.7 W/ftZ (50 Btu/hr £12), the vapor -
barrier being the controlling resistance. If the barrier.
were further reduced to 0.1 in., the vapor barrier would
'Still be- controlllng ‘and the heat leak would be of the order

-. .;of 147.0 W/ftZ (500 Btu/hr: £t2). An insulation failure of
" this magnitude over 10% of the surface zrea (120 ft2) would -

e  less tham 0.5 psi.

produce a heat leak of 147.0 W/ft? x 120 ft2 = 17,600 W .

- (60,000 Btu/hr). The value of 46,900 W (160, 000 Btu/hr) was
chosen to be conservatlve, and the follow1ng analys;s is based
on this flgure.j‘ R . . .

Pressure would gradua;;y increase in the dewaT, and at

- 7.5 psig, the relief valve would open. The rate of rise to

" the 7.5 psig relief point would be moderated by two factors: -
(1) the LAr condensation coil would attempt to maintain the

- 15 psia set pressure.by increasing LIN flow to the condensing
" coil, and (2) the equilibrium liquid enthalpy would be
g“1ncreas1ng with pressure.  The enthalpy of saturated LAr
. “increases by 185 J/gmole (2.0 Btu/1b) from 14.7 psia to

220 psia. The LAr inventory in the dewar is approximately
210,000 1bs, and if 10% ot 21 000 1bs of LAr above the bare
3pot would equilibrate at 22.0 psia during pressure rise,
12,310 W (42,000 Btu) of heat lezk would be removed represent-
- ing 2 16 minute time delay. If the entire 46,900 W (160,000
" ‘Btu/hr) of heat leak vaporized the LAr, the vaporlzat1on

. rate would be 39 1bs LAr/min., or 250 acfm of cold gas to be
" :removed from the system. A6 in. IPS, Schedule 5 vent pipe
with Telief valve will vent thls flow Wlth a. pressure &rqp of




.'SHould the dewar rupture or develop a leak 11qu1d argon

(LAr) will spill into the concrete pit and vaporlze. -The

‘pit as presently designed is 21.0 ft in diameter, 23.25 ft in
~ height to the shoulder, and has a volume of 8,050 £13.
. Assuming a full argon ‘dewar and a catastropic rupture,fr
" approximately 210,000 1bs or 2,410 ft3 of LAr would be |
- .quickly deposited in the p1t The 11quld level in the p1t T
= -would be 7 0 ft. . S . S :

,'-}At the moment of rupture, a rapld bo:11ng would commence
- in the pit and would represent the maximum vapor generation

rate. As the pit walls cool, the vapor generation rate will

- decline, Assuming the concrete has a thermal conductivity

of 1.0 Btu/lb ft °F, the vapor generation rate, G, after

'35 sec (corresponds to a temperature wave penetratlon of 1 0
.1n. 1nto the concrete) 15-.- ' .. e

o ‘ 9 : = | KA T '. o ol >

' _Where: K = thermal conductivity of concrete,
S 1.0 Btu/lb ft hr ; o

ﬁ A = Surface area for heat transfer, 800 ft

.'X eF-VThchness, 0. 983 ft = 0.1 1n..*,--. .
;t;nf r¥ %Temperature &r1V1ng force,_333oP |
”eﬂhi_;:eLAI heat ot vaporlzatlon, 70 Btullb ?._ .

f'-' Ar dens' "ty-; c 360 lbslft e

‘Teble II shoas the progress of“the temperature wave pene—
tration into ‘the concrete, the correSpondlng*vaporlzatlon
;_rates, and the cumulatlve anount of LAr vapor1zed :

.-nAJthongh there w111 be an 1n1tlal snrge ‘of gas generated

- the pit quickly takes on. the characteristics: of ‘an inground
. storage tank, and.the gas geperation rate decreases rapidly.

.. At time 8. = 337 min. (5.6 hrs). “from rupture, only 42,000 1bs
fof the 210,000 1bs of argon originally in the dewar have “

been vapor;vea by heat 1eak thrnugh the plt walls.-;;a”“-

T




- DEWAR RUPTURE (comtd.)

"TABLE I11.

LAT Vaporizétion'Datat”Tf_

| ST L ;' ' _:Cumﬁlétive :
oo X3 oo .08 . -Rate . - -Vaporized
~~ Inches . . Minutes - - Lbs/Hxr ~ - " Lbs

0.5 .023 263,700 - 1,940
1.0 ¢ .8 . 54,700 . 3,420
20 23 26,400 4,600 ;¢
30 - s.a2 11,600 5,860 -
40 . 0.4 13,2000 ¢ - T 6,730
500 145 ‘10,500 - 3,740

 24.0 337.0 | 2,200 . 42,000

| w ~ The vaporized LAr is 'dens'e, 0.36 1bs/ft3 at -300°F and
:  0.103 1bs/ft3 at 70°K. The vapor generated will stratify
~ 'above the liquid and further "insulate'™ the exposed liquid
. surface from heat ‘exchange with the air in the room.
" Once the LAr has dumped into the pit, there will be

' approximately 5,700 ft3 of void volume in the pit-above = -

 the liquid level. Assuming 2 uniform Ar vapor demsity of

. 0.36 1bs/£t3 (at 1.0 atm, -300°F), this volume can accom-

- ‘modate only 2,050 1bs of vapor which will be gemerated in . -

lw . less than 0.5 minutes. . Thereafter the cold vapor will spill. = . -
07 over onto the floor, exiting the pit at a velocity of 7 £t/ - .
. .min 2t a vapor gemeration rate of 55,000 1bs/hr. - .. o

' The major safety concerns associated with 2 LAr release 1is
‘the possible asphyxiation of persomnel working in a ‘closed
' area and low temperature "burms". Precautions to preclude
- “these occurrences will have to be taken. “The pit will suffer
'~ damage as a result of thermal contraction during a dewar . .
' rupture and will have to be ryepaired. It may be desirable . -
to incorporate in the pit means to recover LAr from the-pit
and return it to the Storage tank after which it.could be - -
g - purified and reused. . From the previous amalysis, it should
| be possible to recover 2 substantial portion of the lAr

- ‘e
- -




© LAR DEWAR OVERFILL PROTECTION

..~ When £illing the "LAr dewar from storage, there is the .=
. -possibility that the vessel could be overfilled exposing

. the carbon steel upper shell and flange te low temperatures.

- ‘Although heaters are provided on the flange, they may not be

. able to provide enough heat in the case where the LAT level

- precautions should be implemented. Liquid level probes,
4P cells, and pressure alarms should be installed in the

" A liquid level probe should be provided for normal operation
~to indicate when the liquid level reaches the desired height;
i.e., covers the top of the Hadron Detector. A AP cell set
~to alarm at a liquid level 2 £t below normal operating level |
will warn the operator that the dewar is nearly full. A
second. AP setting at 1 ft above normal liquid level should
. be provided to:: (1) :sound an alarm, {(2) close the valve at
. the pump discharge, and (3) turn off the pump to prevent
" further £illing of the dewar. Assuming the LAr transfer
* _pump is operated at 100 gallons per minute, the dewar fill
. ., rate would be 17 min/ft of vertical height. There is a
“..7216 in. cold gas space between the top of the Hadron Detector
o (normal LAr operating level) and the bottom of the fiberglass
¥ ' insulation layer which would require 22.6 min to fill with
< 1iquid at 2 pump rate of 100 gpm. Therefore, in addition
" © to the high level alarm, there is a reasonable time delay
- for an operator to Tecognize an overfill condition and take
- corrective action. . B . R A _ o
- The design feature whereby all top entry takeoff or fill .
©. 1ines are terminated in the cold gas barrier just above the -
- -normal LAr operating level provides yet another safeguoard

_.wapor within the tank plus the vapor gemerated by cooldown

‘less that recondensed will exit the dewar via one of these

" 1ines. If _the liquid level continves to rise above the top of

: ... .'the Hadron Detector, it will shortly seal off the vapor vent
Lo and cause pressure to Tise in the dewar.  Pressure alarmms

©9 e 7 should ‘be provided to shut off the pump and close the.pump

'5,,:Théfégaiysi5'fﬁ“fhié point has assumed LAr transfer from

- fer is accomplished wsing pressure generated in the Storage
[ temk, the safety interlocks would be on the control valve

fot o regulating the flow into the LAr tank and possibly the
... % yalve regulating the LAr vaporizer on the storage tank.

- reached the flange. . To guard against this occurring, several

" .against ‘overfill (see-Figure 1). During filling, the residual

" storage to the dewar is via a pump. In the event this trams-

-‘.L‘*‘i e

- discharge valve when the pressure in the dewar reaches 5 psig.
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'UPPER SHELL COLD TEMPERATURE PROTECTION

" The top plate on the dewar-is‘fabricéted-of éafbbh steelf
~ and must not be allowed to get cold. To prevent this from
happening a blanket of fiberglass insulation 32 in. thick

~-and & 59 in. stagnant argon gas space have been provided -

- above the liquid argon. The pressure relief line will extend..
. through this insulation into the cold gas Sspace between the

- LAT .and the insulation barrier to prevent convention currents
from developing in the warm Sstagnant -argon gas barrier during

- pressure relief.  That is, in the event of a dewar insulation

- failure or loss of LNz to the LAr recondenser resulting in

- vessel overpressurization, the vapor venting will occur in

“ the cold Ar gas space above the LAr surface rather than from
the stagnant argon gas layer above the insulation barrier.

“.This will prevent cold gas from entering this stagnant argon

 5:335 layer and w;ll assure that ‘the top plate stays warm.:__

. The’ vent 11ne 15 1nsu1atea from 12 in. above the " top plate
to 24 in. into the fiberglass insulation barrier with 1 in.

" of fiberglass insulation to prevent cooling of the top plate

1 ]when cold gas is being vented. Under these conditions, ‘the
heat leak from the plate to the cold gas which is venting -
_1s 1n51gn1f1cant relatlve to the thermal mass of the plate.

~The lower shell and mating flange are constructeﬁ of stain-
" less steel and can be subjected to temperatures of -300°F
without risk of failure. This, however, is not the case with

- the upper shell and flange wh1ch are constructed of carbon

" steel and which must be protected from temperatures below
. -20°F. Heat transfer from ambient through the lower shell

- to LAT temperatures of -300°F could result in temperatnres -
. in the wvpper mating flange dropping below 32°F. - Frost wonld

'.'-then form, ‘insulating the" flange ‘from ambient and ‘resulting o
in an even lower temperature occurring. ‘Below -20°F st:uctural'_ .

;”damage ‘could ‘occur.’ Under normal Operatlng ‘conditions; the

"3 ?heat leak from the flange to the -303°F sink would be of the

" order.of 370 W. -The installation of four thermostat cuntrolle&;"
' heaters each rated at 500 ¥ spaced equidistant around the

' circomference of theé flange will providé adequate ‘protection.
for the carbon steel’ flange in the event heat 1e2k zs 1nc:ease&

.. due to an upset--.nurf_




gy o . POWER FAILURE

A general power failure during normal operation; i.e., .
" when the dewar is full and either in a2 standby mode or
~under test conditions will not pose any immediate danger
- to the LAr system. -The LIN to recondenser instrumentation
... in both the dewar and LAT storage tank is pneumatic and - . -
" .~will continue to operate properly as long as instrument .
.- air is available. The electric resistance strip heaters
.. mounted on the carbon steel ‘upper flange will, of course,
‘not operate posing a risk of overcooling this flange, The
‘heat lost through the flange to the liquid argon via the
lower vessel wall is normally of the order of 375 W, and any
~cooling of this flange will occur over a period of time;
. i.e., there is no immediate danger. However, power.should
"be restored to these heaters, and this power could be pro-.
- wvided with a backup generator which would also provide emer-
© gency power to operate instrumentation and valves. A low -
‘temperature alarm located on the upper flange would serve
. to warn the operator.any time there exists a danger of
. .overcooling -this flange. R T

P  1 A.p6wéf féiiufé during LAT transfef_willﬂaffeci.the pump, -
7 ~the liquid level gauge, AP cells, and the pump discharge

-valve as follows: : _
~The pump will shut off. |
-The discharge valve will close. .
 -The liquid level instrumentation will be inoperable.

" None of these occurrences will pose zny immediate danger <
' 'to:the system. -HowevéT, again the upper flange heaters . = |
- will need to be supplied with emergency power as described

‘A power failure (or mechanical ‘failure) when the gantry and
' ‘dewar are being moved will cause the gantyy to stop abruptly -
- -causing the LAT in the dewar to surge-in the direction of _
' 'movement as the kinetic emergy of the fluid is converted
' to poténtizl energy through a rising of the liquid level.
- However, the danger of the liquid level approaching the
" carbon steel flamge and upper shell is nil. . The gantry
" will move at a maximum velocity of 0.25 cm/sec, and if
1. -.the dewar contains 210,000 lbs of LAr (normal operating
T charge), the finid will possess 2 kinetic emexgy of

-'if§§§?2 W3“ :. e J;.

.




POWER 'FAILURE --’(\cont'd

} L 0 05 dynes/cm2 Tlus converts to a head of only 3 x 10 5

o - em of LAT. There is a clearance between the liquid level.
- and the bottom of the fiberglass insulation shield of 18 :m. _
(see Flgure 1 ~LAT Dewar Overflll Protectzon Sectlon) '

N
J
o - -
Iy
-
v
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'  Traﬁsfér}6f LAr‘frdmfthefLAf”sidrégéuiéhkfiqﬂthgaagwgr}fﬁ.j:

“can be accomplished using either the LAr pump or:thg.p;essuf£ j

building'coil;to_preSsurize'thefstorage tank. LATr can'.also
be transferred directly from the purifier to either the

'JStorgge:Pank or the dewar. 'During'3BY-°f'theSe‘trinsfers;ﬁy-; -
- the possibility exists of a 'transfer line failure resulting =~ =~

To get a feel for the severity of such a'féilure;-a tt#ﬁéfer,-;'

" rate of 100 gpm was assumed and a vacuum jacketed transfer
line with 2 2 in. IPS, Schedule 5 inner line was selected.
The pressure drop in this line at 100 gpm will be 0.039 -

. psi/ft of length. =

" If a line should fail, the maximum discharge rate ‘at the
‘point of failure is a function-of the Cy of the upstream

. valve. Assuming a Cy of 50, the dischargé[rate*voul@fVary "”""

~from 140 gpm to 170 gpm depending ‘on the pressure drop =

across the valve. Corrective action to stop the flow of LAr

~ would be taken by the operator(s) who should be present at. .
all-times-ﬂuring'a'LAr.transfer;;’The'haza;dszinvolvedfin B
~'such a spill would be: ' (1) asphyxiation in confined spaces,

- but probably not in a big open space, and/or (2) low tempera- | .

ture "burns™. Respirators (air packs) should be readily
accessible and the operators must be wearing protective

| ~clothing. S R ; =

-
A



o cumom um

fThe argon purlflcatlon un1t employs a deoxo reactor ‘to

 remove. trace quantities of oxygen from argon gas. The
oxygen is reacted with hydrogen at ambient temperature in

“the presence of a platinum group catalyst. Water,. the
reaction product, is removed by freezing it out in the warm

-f;jheat exchanger. Hydrogen for the reaction is supplied. from'“1:5
“ ‘an A-size cylinder which when Ffull contains 263 scf of '

. hydrogen at 2,400 Ppsig. Thxs cylinder of ‘hydrogen- presentsAf-
- a two-fold. safety ‘hazard: (1) the high pressure present
‘in the cylinder, ‘and (2) the flammable nature of the hydro-
-gen. Table II1I presents the hydrogen gas and cyllnder data'

T. A B L E I 11

Hydrogen Gas and Cyllnder Data

| Gas: e f:'g' '_'{5.:3f v ;‘”1f “ ijdrogen
;:fSpec1f1c Volume ‘€ 70°F and 1 atm. |  :€ 191 96 ft3/1b
” ;CY11nder..'“  , . .3   o ﬂ,’f. ””   A-size

:-Pressurg_@'7D°P;' .:;_ .,_ _. 5 2,408 psig
Color:f e _”   Red. |
CGA Cyllnder‘Valve Outlet‘ __-7'_-5 350 3X5{0]é?0

‘ff:fﬁandllng and Shlpplng Cla551f1cat10n.. '70..

g f-"'_-_no:r Red Label, Flammable Com'pressed 4-75% ‘Vol %
'"*;j;Gas Flammable lelts.f,;“v3h__ e _¢j1n Adr

Igmition 'remperaturé SR -1,075"-_1’5 |

"¥Noncorros1ve CoT

i roxxmately 6, 320 ft3 of ﬂllutlon air is requlre& to mix
~with the 263 £t3 of bhydrogen in a full cylinder to brimg o
" ‘the mixtnre below the Flammable limits of hydrogen. This

" represents the zir present in a cube 18.5 ft on a side.

“*A cylinder rupture whereby the entire contents of the

7 ;fgcy11nder is. lzberated 1nstantaneously 15 a hzghly unlzkely




'HYDROGEN CYLINDER FAILURE (contd.} -~

_'occurrénCe,-paiticulériy-ﬂheh'thé'cylinder_is'stationéry.ﬁ S
‘This‘;ype;ofifailurefis~more;1ike1y_to;occur:during,trans- S

port'when-the'cylinder;is:being manually handled and ‘the ..

" walve cover has not been secured to the cylinder. The.

" attached storage and handling procedures (Attachment #1, .
' Sheets 1 and’Z),:if,adheredjto;-will-reduce'the’riSk_bf,aj '
© cylinder accident to mear zero. .. . o ool

A-leaking cylinder is a more likely occurrence, and the - -
Jeak will undoubtedly be located in.the valve or regulator.
Such 2 leak will not pose a flammable hazard, but as a -
-general precaution, the cylinders should at all times be
located away from spark sources or flames, ST




.{No. Required _
TooiService (Argon Recondenser)
{Fluid and State .
“|Inlet Press. at t Oper. Cond. ?*ia |30 130
{Maximum Inlet Press, - Psia o5 N 5
- |Fressure Drop at gger. Cond Psi (15 - 415
- |Max, Shut-Off AP - Psi - les - o 95'-'-".?:

~{Temperature at Oper. Cond . Vo328 {-325
~{Max, or Min, Temperature __ _ CF (Max) | +100 -.~-+100~—
irznln!mum FIOW QEQT- Cﬂnﬂ- '.f]HT"ﬂ'T ‘80 z'.:.._u24°ﬁh¢¢g_ﬁ
| Normal Flow' ' R Y i

P

-]IValve Cy Desired

. T¥Jow Under/Over Seat
{Body Rating {M3n)
- fConnections - body

~ [rov-r

~Yome (1) lone 111 _

Eteadx -State | caoldom

“[s00 tisoo "
Tsoo 13500 -

.28 .8
_l1.25 14

Under . . | Undexr

{ 300 psig. . -§300 psig

-'Vacuum'Uacket

1/2"IPS S.W. 1/2"IPS S.W

331Inner Valfe - Size

-~ 1ype

- Character15t1c

-ffﬁrnaterlals - Body

- Vacuum‘Jacket

~ Plug

- Seat

Packing Nut -. '

t - Stem (Diz.) S ——
{Stenm & Plug-Integral Screwed 8 Pznned g,LJFﬁ“ " cor £Pin.
TFonnet Extension lLength - —ERin. RO AR

[Max. Packin _Leakage ccjhr STP
T

R | ' M

cone A VALVE POSITIDNER
v {Control Range Igpyt e
1 Bv-Pass & Gagges/Gauges Dnly

_d g_ox na;g__r___sme;_____

~11Lift ¥Flow Curve

*The supplier is to furnlsh all

(2) When specified, positioner: and air set to he
mounted an& plped by'Vendor.__qg;.-_ _

oo FAirset . (a)

1nfornatlon so mar_e P e

”'f.{.cnmcrmc coxsm.m*rs, mc. s

ate: 7/20/34

i Hfgr. and Model No.

TIRev. e

-

Cryoiab CV~-g Series

Spec. No. g sssps-1




.SAFETY AND-.TEBHNIEAI. INFééMﬁTlﬂN

Thc iollomnp pracuces should be nbsemd

- when gases are being handled and stored,

Additional precaulions may be necessary, -

 depending upon the category 1o which the -

.. gas belongs (corrosive, crypgenic, high -
. ‘pressure, flammabie, inert, oxidan, or tem}

-Knmandmdmndthcmmesof o

| zmﬁtmmaﬂ;ﬂyd

- the propemes of the gas, and the prucess
L in whlth jtis used.

General

.Dniyexpenenceﬂanﬂpmpzdrmwmd _
personsslmldhmjbspeqamgmr

| '4- Refer to oll state and local npu!annn_s _

- geparding the slmge of cylinders.

2 4As:eﬁamﬂne tdenmyﬂf'lheyasbefm

yo

“each pas before usmn.

o!.‘mmlopplausm meuurmmmq :
sitvation that mipht sise.

-Hmuuhdnums-rmﬂuumu:-gff 
hm!!ingmdminnpmu:nhrm S

l:untat:ﬂhesupplier. I

Starage |
Ama&&mmmiw
thcnasumd.

water is avallable for first aid, fire -
mwﬂmdmm.
nﬂumdaqﬂ. A

to snother.

. '_:-12-Elnpbrwmevrmm-nwhm

e 1& ledeadty.w:ﬂtuﬁﬂnd.ld

el: pmvaded by the supphef fortlu
idemsrmmn of the cylinders’ umen!.

;. 5 Prut::: tylinders from damaye.

"-§. Do not sbibject eyli nders 1o abnormal
- mechanical shocks, whith may cause

.gamage to their valves or safety devices. -

' | "7. Never attempt to repair or alter cylinder .
' .Zﬁ Szparate |:yT nders :ommmng oxygen -

- valves or salety relief devices.

8. Leave valve protection caps in place

- pmtil the cylinder has been either - -
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_and arrange full q'lmdm 30 that old
. stock is used first.

' 1o various categories, taking info account
- the natore of the gases. _

- and other oxidants from flammable gases
by @ minimum of 20 ieztnrbya fire- .
usmnt pamtmn.
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. -application.
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| Fxre Exhngmshmg
Methods |

_ Notity the tocal Fire Department about the

type of flammable material being handled -

- and the best method 1o use in fighting the
- particuiar kind of fire_ in case of 2n '

‘| - emerguncy, have self-contained sir hra:tﬁing :
- equipment in the work area and in adjacent . ;

i . uncontaminated areas. The best method to
* follow whenescaping gas & buming is to-

fire. If the fire is extinguished befors the -

W& edensive damage, However, if the -
< 'an immediate shutoff of the gas supply, use

| - properties {specilic gravity. sd-liixi-
. seactity, em.)dmwmuhpsn
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Handl'ng of
f Leaking Cylinders -

- Most leaks occur at.the valve md in ﬂu
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thl typs. of cmorgmq thlt

Train emergency érm'in
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“top of the cylinder. Areas that may be
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1. valve threads A
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. 3. valve stem .
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o l'! a leak develops, effect :mergcnqamon
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1. mmatmn of personnel
- 2. vescoe of injured personnel by crews

' .' - equipped with adequate personnel

protective clothing and brealhmg
apparatus

e :3. fire fighting action

4. emergency repair
. 5. decontamination

Frst Rid Meésures

'ﬂn firstaid i instructions gmu are

- considered 1o be applicable in the vast
ma;mtrnf:ases.ln all cases, 3 study of
- the particular product involved may dictate
- either additional or completely ditferent
first aid instructions, .

. i an inritating or comosive gas tomes in
* contact with the eyes, immediately flosh
' 'the eyes with copious quantities of water
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